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PCT/AU2005/000192 



Box No. I 



Basis of the report 



1 . With regard to the language, this report is based on: 

[x] The international application in the language in which it was filed 

I I A translation of the international application into 
translation furnished for the purposes of: 



, which is the language of a 



I I international search (under Rules 12.3(a) and 23.1 (b)) 

I I publication of the international application (under Rule 12.4(a)) 

I I international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 

With regard to the elements of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "onginally filed" and are not annexed to this report): 

[~n *he international application as originally filed/furnished 
fx] the description: 

1 to 1 0 as originally filed/furnished 

received by this Authority on with the letter of 
received by this Authority on with the letter of 



pages 

pages* 

pages* 



fx] the claims: 



fx] the drawings: 



pages as originally filed/furnished 

pages* as amended (together with any statement) under Article 19 

pages* 1 1 to 1 6 received by this Authority on 20 April 2006 with the letter of 20 April 2006 

pages* received by this Authority on with the letter of 



pages 

pages* 
pages* 



1/1 as originally filed/furnished 

received by this Authority on with the letter of 
received by this Authority on with the letter of 

I I a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

I I The amendments have resulted in the cancellation of: 

I | . the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/figs 

I I the sequence listing (specify): 

I I any table(s) related to the sequence listing (specify): 

I 1 This report has been established as if (some of) the amendments annexed to this report and listed below had 
not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/figs 

I I the sequence listing (specify): 

I I any table(s) related to the sequence listing (specify): 



If item 4 applies, some or all of those sheets maybe marked "superseded." 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1 to 25 YES 

Claims NO 

Inventive step (IS) Claims 1 to 25 YES 

Claims NO 

Industrial applicability (lA) Claims 1 to 25 ^ YES 

Claims NO 

2. Citations and explanations (Rule 70.7) 

D1 = AU 2001 54474 A1 



The invention as defined in the present claims is a process of producing aluminium and aluminium- 
containing materials by leaching a solid aluminium-containing feed material to form an aqueous 
solution, extracting the aluminium ions from the aqueous solution by contacting the solution with an 
organic reagent to form an aluminium complex and recovering aluminium-containing material from the 
aluminium complex. 



The cited document D1 does not disclose a process have these features. The claimed invention is 
therefore Novel, has an Inventive Step and is Industrially Applicable 
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CLAIMS : 



!• A process of producing alximinium and aluminiuin- 

contalning materials from a solid aluminium- containing 
5 feed material that comprises; 



(a) leaching the aluminimti- containing feed 

material with a leach liquor and forming 
an aqueous solution containing aluminium 
10 ions; 



(b) extracting aluminium ions from the aqueous 
solution by contacting the aqueous 
solution with an organic reagent and 
15 loading aluminium ions onto the organic 

reagent and forming an aluminium complex; 
and 



(c) recovering aluminium or an aluminlum- 
20 containing material from the aluminium 

complex. 

2 . The process defined in claim 1 wherein the 

alxHQlnium- containing material comprises any one or more of 
25 alumina/ aluminium hydroxide ^ aluminium trihydrate^ and 
aluminium chloride in any suitable solid form. 

3 • The process defined in claim 1 or claim 2 wherein 

the recovery step (c) comprises displacing aluminium ions 
30 from the alximinium complex by contacting the aluminium 

complex with an aqueous solution and thereafter recovering 
aluminium or the alxaminlum- containing material* 
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25 



30 
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4. 



The process defined in claim 3 wherein the 



solution used in step (c) is a more acidic solution than 
the xxii.txa.1 lea.ch. Ixguosr used xii slzep (a.) a.ndl h.a.s Ixicixted 
solTibxlxtzy for aluminium and step (c) comprises displacing 
5 aluminium Ions from the aluminium complex by precipitating 
the solid aluminium or the aluminium- containing material 
from the solution. 



5. The process defined in claim 4 wherein step (c) 

10 comprises recovering the precipitated solid alxaminium or 
the aluminium- containing material from the solution* 



6. 



The process defined in claim 3 wherein the 



solution used in step (c) is an acidic solution and step 
15 (c) comprises displacing alumlniixm. ions from the aluminium 
complex into solution. 



7. 



The process defined in claim 6 wherein the acidic 



solution is a hydrochloric acid solution. 



8. 



The process defined in claim 7 wherein the 



hydrochloric acid solution has a pH of 1-6. 



9. The process defined in any one of claim 6 to 8 

wherein step (c) comprises recovering the solid aluminixim 
or the aluminium- containing material from the solution by 
heating the solution and causing thermal dissociation to 
drive off water and hydrochloric acid in gaseous forms and 
producing altimina in a solid fosrm* 



10. 



The process defined in claim 6 wherein step (c) 



comprises recovering the solid aluminium or the aluminixua- 
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containing material from the solution by transferring 
aluminium ions into an ionic liquid. 

11* The process defined in claim 10 comprises 

5 recovering aluminium from the ionic liquid. 

* 

12. The process defined in claim 11 comprises 
recovering alxaminium from the ionic liquid by applying a 
potential across an anode and a cathode positioned so that 

10 at least the cathode is in contact with the ionic liquid 
and depositing aluminium on the cathode. 

13 . The process defined in any one of claims 10 to 12 
comprises transferring aluminiimi ions into the ionic 

15 liquid directly from the solution. 

14. The process defined in claim 13 wherein the ionic 
liquid is hydrophobic with a high affinity for aluminium 
and is stable in the presence of water. 

20 

15 . The process defined in any one of claims 10 to 12 
comprises transferring aluminium ions into the ionic 
liquid indirectly from the solution. 

25 16. The process defined in claim 15 comprises 

transferring aluminium ions from the solution contained in 
one compartment into the ionic lig[uid contained in another 
compartment via a membrane, diaphram or other suitable 
means that is permeable to aluminium ions and separates 

30 the compartments. 

17 . The process defined in claim 16 wherein the 

driving force for the transfer of aluminium ions from the 



Amended Sheet 

EPEA/AU 



H:\joannem\kccp\PCT-2005-000I92 Tech Rcsourccs.doc 30/03/06 



PCT/AU2005/000192 
Received 2(7 A.pril 2006 

- 14 - 

compartment containing the solution to the other 
compartment containing the ionic liquid is either by- 
concentration gradient or by having an anode in the 
aqueous compartment and a cathode in the ionic liquid 
5 compartment . 

18. The process defined in claim 3 wherein step (c) 
comprises displacing alxmiinium ions from the aluminiimi 
complex by precipitating solid material, dissolving 

10 precipitated solid material in an ionic liquid directly or 
indirectly, and recovering the solid aluminium or 
aluminium- containing material from the ionic liquid. 

19. The process defined in claim 3 wherein step (c) 
15 comprises displacing the aluminixom ions directly from the 

aluminium complex by transferring aluminium ions into an 
ionic liquid and recovering aluminium from the ionic 
liquid. 



20 20. The process defined in claim 19 comprises 

recovering aluminium from the ionic liquid by applying a 
potential across an anode and a cathode positioned so that 
at least the cathode is in contact with the ionic liquid 
and depositing aluminixrm on the cathode. 



25 



21. A process of producing aluminium and aluminium- 

containing materials from a solid altiminiiam- containing 
feed material that comprises: 



30 (a) leaching the aluminixun- containing feed 

material with a leach liquor and forming 
an aqueous solution containing aluminium 
. ions ; 
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(b) extracting aluminium ions from the aqueous 
solution by contacting the aqueous 
solution with an organic reagent and 
loading aluminium ions onto the organic 
reagent and forming an aluminium complex; 
and 



(c) recovering altuainium from the aluminitim 

complex by displacing aluminixam ions from 

10 the aluminixim complex into solution by 

contacting the aluminium complex with an 
aqueous solution, thereafter transferring 
aluminium ions into an ionic liquid, and 
thereafter recovering aluminium from the 

15 ionic liquid. 

22. The process defined in claim 21 comprises 

recovering aluminium from the ionic liquid by applying a 
potential across an anode and a cathode positioned so that 
20 at least the cathode is in contact with the ionic liquid 
and depositing aluminium on the cathode* 

23 . A process of producing aluminium and alxominium- 

containing materials from a solid alxmiinixua- containing 

* 

25 feed material that comprises : 



(a) leaching the alixminium- containing feed 

material with a leach - liquor and forming 
an aqueous solution containing aluminixim 
30 ions ; 



(b) extracting alxominium ions from the aqueous 
solution by contacting the aqueous 
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solution with an organic reagent and 
loading aluminium ions onto th.e organic 
reagent and forming an aluminitim complex; 
and 



(c) recovering aluminium from the aluminium 

complex by displacing aluminium ions from 
the aluminitim complex by transferring 
aluminium ions into an ionic liquid and 
10 thereafter recovering aliiminium from the 

ionic liquid* 

24, The process defined in claim 23 comprises 

recovering alumdnium from the ionic liq[uid by applying a 
15 potential across an anode and a cathode positioned so that 
at least the cathode is in contact with the ionic liquid 
and depositing aluminitim on the cathode. 



25. An aluminiimi or aluminixna- containing material 

20 produced by the process defined iii any one of the 
preceding claims • 
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